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The j^resehtv invention relates to jsgfe qf 
5 building blocks and, in accordance with the 

finVentipn^ *fche?. blocks ,.of; such a^*et *r§v^6^^|i^a^ 
«f to be capable i of .being; Held .^ethW face to 
ace- •♦fi^n^ibaii^.. 

tlrang^nii irlien W$o1&k£ ; irfe>- 
*P juxtappsed, *&*^£ti face* ; three dimensional l£%ur ? a 
©ay be produced, the blocks holding onto one another 
^without dependence on gravity ♦> 

*he blocks are most simply moulded from 
plastic^ material, eithei solid or hollow; 
*S The magnetic attraction may be provided; by 

magnets , such, as bar Magnets or, transversely 
polarised magnetic strips; let into the faces of the 
blocks, or ^moulded or otherwise provided within the 
„ blocks,, e*g. fitted to linner surfaces of ^multipart 
20 moulding before assembly, at positions at which they 
will provide a sufficient and appropriate mgrietic 
field at the faces of the block. 

^ihefjposliions andpor camber of ^ria^etlcy £oies 
provided for each adjacent face of juxtaposed blocks 
25 may be suchvas, to cause particular angular alignment 
of the faces about an axis perpendicular to the 
faces^ iu|;thW^rer : ?M least oneKo^tho^faces 
has, rotational, synjet ry^ about an axis; perpendicular 
|| ^t^^jiafee^ 'Miiir^^i^f&'Mozs^ m^bevsuch^af>>:^ 
rW* blocks will tend to J^£at<f to o$*'Zm W9£f'' 

plurality of stable .;praitijbns corresponding to the 
symmetry of, the face, This may be achieved by 
providing tHe> rotatibnally : syraet rical face with a 
pair of > opposite magnetic poles oh each side 5 of ; ' each 
®M P 1 *"* con&inpg the> axis ,of symmetry and one of a 
nulber^ofe^olrils of^s^etrj^it ;tfie> $$mi : 
whereby when two of the roiationally sy Wet rical 
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faces of different blocks :'are, juxtaposed face to face 
>£he i^tpjcJcc| £end. .rotate relatiyely- to one 

another :tOAone,v or either; of a plurality of stable 
positions ;cojfXeB^oriding^ in number to the .symmetry oil 

m the fa^ cohere, will thus be: provided a ting of 
alternate? ^magnetic poles around the axi^s3:6fc syin^etrx 
arrangedxii^e^rically in pairs. Each pair of poles 
;iiiay vjb'i; ^roVpieS;. '&yt $he* 'opposlfe^ : : 'e4ges,- .of a 
transversely polarized itiagne|Xcl strip which will thus 

■'ip.-' [ext'«nai on~ |}uat below. Mbez surface: in the vrad^ai 
direction outwardly from the axis of symmetry. By 
way -of; ^example* fin st'tie; --case,- c*f a face; having the 
shape of a rhombus, each adjacent pair of jejuSdrants, 
^formed by dividing the rhombus by its diagonals , 

15* would contaim ! ohe a\ north -poleVan$ tbe^c^herV^sbu'th 
pole, for example by two strips of transversely 
polarized magnetic strip extending end to end, but of 
Oppo^it^ down the longer diagonal of the face* 

It will then ;be appreciated that if two similar faces 

20 are brought together, irrespective of whether or not 
one face is rotated through J.B0* relatively;, to: the 
other / the faces will always be attracted %o ; JS< 'st^abl^i 
position in which one rhombic face over^es^ and ^s >in 
angular alignment with the other. 

25 T3te or eacM rotationaily Tsymmetrlcaf face^ may 

be provided with a complementary spigot and, shallow 
recess sy^eiiiialiy vone on each side> of each plane 
containing the] axis of symmetry and one of a number 
totf poirits; ;<ofi- ^^mi^tlry ,,at g$Sj& iMM?& %Mt *Sf$i»< 

30 whereby i in 'each of the stable positions, opposed; 
,.3pi : g'6t¥ aSSS l^f^ess^iiS^ Although 

they do not hold the faces together , they are useful 
in inhibiting sliding ^qf the ^faces rover one another 
J3.1< ^iinafer §ra#ityk> 

•The set of blocks may ; c o ns i s t of or include two 
.subsets each ;of blpcfcs || ^ ^amel rsha/pe -but; 
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first on£ ;of the; subset having faces with a 
shape anci size which are tfie :. bb^^s^Io^ :ah Irttegy-alv 
multiple of, those of the faces of the blbcjcs o£ the 
*55i .second subset, >whe*e1>y£ a face; jofS ^qnr#^fe-'^ :: ^P 
each of -| n.unbec of blocks* of the secoha subse£ : \:maK 
l&xfi^oieiflii ^Mt)*.? and attracted! %o* wie iWe^of^a? 
block, of the first subset* 

$fce i#tk$fl blocks prov^e particular &iteres£ 
10 if solid three dimensional bodies can be built by 
close fitting multiple blocks;; ^Cubic, and; rectangular 
E"H 1 ^?? ipea blocks * r * trivial examples and 
^ea|e* |nl|tes^|i$ i^pviied if »^he blocks involve 
<$h^$B^ ptber $baji? :0*>; f ^amplye^ »ugfe}t|r 
15* octatfedra and tetrahedra. Both the octahedra and 
tetrahedra may then have edges of ^common length. 

Of gf ^test ;;^« «Sst a§ the^TCnt;|is; ; a .s'efc kpf; 
^t&Pc^sg vs;utee|s §f ; ^$bi£l£ iare- forrapdl; £byp 

rbpnibohe^ra, particularly with the blocks of one 
lv 2:db te^gi |8ilmaraa ^i^^^^^7^^A«(d «|«^>;;arid- 

the other having dihedral angles %t : /36» (aWd l44 B ) 
iiachx o'& theses ^bftpn p| ? S^^^^j^M, wi*I^aye 

iMp$§ fpes; fti acutk ^aW#fe\:pr f3*43^ Un''^ 

angle whose tangent., is in $ay* terros,, each : 

25- .rhomfiohedron of one subset can be consider ea to t>e a 
: ;cube which: I^Kas;-, &een* notionaily:: ^itretched .. ai'pn'g, : ;*a v - 
diagonal of the cubfr and that of the other subset 
notiorially: ^ico^ressediaiong the: *same> ?c%agonaii. SijSe 
dihedral angle? pf 72* and 3 6* leads jto a facinating 
30 range of V:#i^ble interposition of blocks o^^tfie^iwo' 
subsets;,; For example, a possible starting point for- 
g ^bmetric figure involves placing, five of the 
i'felpcfa with <<a* idihedr'ai angle;- fvpf/ :?2* :8^e^|ca|l'^ 
;arqun^ a verUcal^is with" the; edges of the "'blocks 
35 at which the ,72V dihedral angle is? formed lying 
parallel to, and jirome^I^ one another 

at, the axis. iBlocks v of both types tot*' suiise£$ 



^j|h'|n>:J^ <^^^£^tt'ecl into t h e^r^^ees farfflne^K |^;twei|n- 
i.<the^ :£&rs& *Mve? blocks* jTliife* :acttiaS|j| proy-ides a: 

of: 



i-Ke^^ers® <;sox*0* " **om ten. -<MK: :tbe blocks; of each 
5 subset provided all the^ 5 f aces are of the same 
dimensions. 

A set of blocks lin* ^a^rda^i^ Vith the 
invention 4 is ideally suited; ak: an edicati'bnal toy, 
such as an aid to teaching oV : £or -demonstration 
10 purposes , involyl^gf Ijtfree dimensional visualisation, 
or as a puzzle. Not only may- regular geometric 
!fig\urejs, ifipli/ ii^^«Mla^^t|s dehn'ed: : 4n;Phys, 
Kev, 1$86, Series B, Volume *34>f ;.p*<|es be 
produced, but the blocks may also be used to produce 
15 irregular figures by way of f ree expression. Three 
dimensional figures with particularly .attractive 
l^tieriss orSr>iocks^ffiayx } be^or.eat^ £rre ^blocfcs^ -are 
pi more than* pne different colour. For example i .the 
blocks of one subset ©ay .i*-.<ofi one; colour: vaiMEi those 
20 of the other subset of another colour* 

Although the : Mocks; / ; :mayjbe^assemb^ 
^interesting experiments and demonstrations may be 
carried but' if the blocks :are of neutral buoyancy in 
a common liguid r such as water,, a salt solution"^ an 
25 Oil, or ah alcohol, having a specific gravity of 
;:betw'e^n> e\g. and lySy ^part^ul^;rl-y between;-; 0£8 
and, 1.1, ana>- ;£br use in water, .1.0. In that event, 
ik- a feattf 'jo& the iS^ttiS^ )£hm b|oc : ks^ ^lil 
automatically and naturally coalesce, owing to the 
/life domination oj^jthe^magnetic ^forces* over .gravitational 
$f§Mc§& df . to fpi&duce interesting-figures. The neutril 



oduce interesting figures. 1 
provided &y ;jnik*hg ; < Sthe> feic 



sbuovjmcy may^e^rowl^e'd by /inikihgf ?the fcftbcks: *ofi a 
plastics material, such as ay foamed plastics 

m*tv&U$fr r&y^^^y^|^.pifi;i^ .:g.^vity^jess^ ;o£& £-he,< 



^ffte| ^gnetic; ispurces|' will> Wo;rmally'":h'aYe a^tt&i&fi 
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W$$M \Sce|^« itiii KlMfe 11 He; ifiqu'id?: and tne 
masses of ^plastics and magnetic laaterials wilX be 
selected so that the overall af&clf ic^ravity of the 
blocks is as required f i.e. substantially 1>0 if the 

# liquid is water. A useful development of this 
principle is obtained if the blocks are suspended in 
a liquid, such as a variable salt solution, having a 
vertical density gradient, yhe blocks will tiien 
settle *n? float substantially at a level 

lb corresponding to their own mean density. when the 
blocks are moulded from a plastics i&aterial, they are 
grefer^ly^hoiSow^ rather than solid, as this uses 
less material and is therefore cheaper and involves 
feM dimensional Inaccuracy caused ifey* shrinkagea 

15 Ijfowever, if the hollow interior of a block is sealed 
and full of air, the iaeam density of the? block is 
likely to be much less than that of a common liquid* 
The sealed interior of the block couldlbe; filled with 
a f^M^. thls Alyolved potential leakage 

M wheii :the : - biocfe is not immersed* 3Rreierab% 
(therefore, each of the blocks is hollow, and]: the wall 
c$. m^tk 'M ^provided witnWne:.vOr;-more^oi;es lo 

allow the block to .fill with liquid in which it is 
ijnmersed. ' 

25 .It-; is;- not -:fssential t for -.all the. faces of all 

the blocks to attract one another and some may be 
arranged! to repel onej^ dr to be 

quite neutral magnetically, whereby a selection is; 
.necessary^ to achieved an attraction ^t>f€(en the 

3° adjacent faces >of juxtaposed blocks* 

A set of blocks constructed in accordance with 
t*$ invention jusd: ^n^ting : jtff; «£Sw& ^SSb^M §| 
rhombohedral blocks with dihedral angles of 72* and 
36* ;are illustrated in the *cco^a% in 
W'- ' wh'icfi:-- 

-Figures 1 and,| |a|e| ^rspective views::;, of one: 
blpck> of each df the first and second subset, 



Elgu^esH^ai^^* fx^^eya^ipns; iseehv on • the: 
arrows Ili and IV in Figure 2; 

Figures" 5 ;x and 6, are plans of first and second: 
Si':? ^iii^iwAbMSings . from which the Figure^ j aW 
blocks, resr^ctivelyf are assembled; 

Eiig^rSfe:' W. §n<3 ryare sections' t&m^Wfe lines? 
VII-VII iln Figure 5 r and VIII-VIIX in figure 6, 
respectively? and, 
||.0| Figure 9 and 10 are perspective views of soli^ 

/figures which can be assembled from the blocks. 

The. -Figure: 1 block %v wfitcS ^may be blue/ is. 
hollow and rhombohedral , having three pairs of 
parallel walls 1,1*? 2,2'? and 3,3' ♦ Each of the 
15 footer faces of the walls is, of identical rhombic 
shape andf site , with *dges each 5 icm long; Th* 
diftedral angles at the edges between the outer faces 
of the walls 1 and 2'; 1 and 3« 3 2' and 3<j 2 and 3; 
2 and I'; and 3; : and l\ are each 72? r , and the 
20 :dihedra£ -angles^ at the: other six edges me 108* . 
Consequently each of the rhombic faces has an acute 
angle of 63.45> . 

The block is formed from/ two thin plastics 
mouldings of a suitable material , particularly a 
25 plasties r materially such as foamed polystyrene > as 
shown in Figure 3* This shows the inner surfaces o'f* 
the waif is i x2fMl ; -, ^^wife^h^are^ 'integral ly mo\il&e& and; 
interconnected by two film hinges 5. The hingei are; 
£hamr*ere& shown -vin- fE'ig.ure 7 ' to. provide the 

)30 appropriate dihedral angles of >72% .when' as 

preliminary assembly step, the walls 2 % , 3 # are 
folded up about the hinges -in: Figure 7s and v bonded 
together at their then abutting edges 6. These edges 
are also chamfered to provide the appropriate, 
35 dihedral angle: of 72* and are provided with one a 
pimple 7 and the mother a dimple 8 to pro^i^ location 
during the bonding. The resulting unit, which may be 
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lUened sbapjfc *6< an angular* fillip;, f^frywi^ 

three ^pointed petals, is then bonded %o a vsl&il/arv: 



unit providing the walls 1% 2, 



9 of one unit, mate with, and are bonded 




purposes, to provide %he dihedral angles of 108° ♦ 
<These edges 9 ,,are; chamfered accordingly:- to produce* 
*fehesfc dihedral Ingres i 

B JJfig8 imi^:; : c»rface ^each ioiw £toe : ; wai£b : :*s« 
provided with a rectangular recess 10 aligned with 
>the longer diagonal of t¥e rhombus, Before the blank 
is folded two transversally ^polarised* stripsVll of 
opposite hand are bonded end to end in each of the 
-^recesses m v-tV provide ^magnetic; opole'e as^ehpraf::l|i^ 
Figure 1, The strips atf ^postmagnetiied extruded 
plastics strips incorporating ferrite magnetic 
pbyder. The effect of this is that when any two 
faces of any two of the blocks B are juxtaposed, they 
20 will hold together face to face in Teither of the two 
^positions i^-wh^h^lt&ey exactiiy; overlap one: ;aahb£he;r" 
•Rith tjha same ^angular orientation,, and with the two 
#b4£fi rreachr'; lace ma-< *Q$o.se* as f^ssible^; ; :to.:- 

.res^cfiye v<j$em m the two south poles of the, other 
:|| I^aci^ 

Unless the magnets are very strong, there vill 
be a slight tendency for blocks to slide face tofcace 
over one another and to preclude; this, synnetr ically^ 
arranged pairs of projections 12 and recesses 13 are 

30 provided on each/ of the faces; In each of the 
juxtaposed aligned positions, the projections 12 of 
lone^iace^wilMehter^the recesses 13 of the other face* 

The blocks- whicfi^niay be yellow, each consist- 
of thr^pairs of parallel walls 14, 14 f ; 15,1s 1 ? and 

35 16,16'. The dihedral angle at each of the six edges 
between the outer faces of the> walls 14 and 15; i 14 
and 16; island 16; 14'fnd 15'* IS'andl*'; arid/ie'and 
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iW^M^wWrejas^ >©f~ sties ;ditiier 

six edges axe leach • 36V a result each of the 

:ifa6es 6&Sgbi^cfcl^|is Menti^i^ii sfiage- ;:arid? ^iae to 
each o^'thefifaceS^df'-*a block^E* i 
5) Ea^h; :;bl;pckV : y is const iurt the 

pr ey id as lyfde sc r ibed cbhstf lictlon of- >•&: <££bcki r B> but 
?tr<oei Xt£$K -bl&n^las Bhwn^irt 

hinges 5 f ana edges * 9 and- 9* being chamfered 

ac^rdln^J Jk& pr^diicej ,tV $ke: required dihedral 1 

B or of a block ¥ will hold together roagneticaiiy r 
wi£fe£&^ the; siftgots and; ^r:ecessies^ ;*2£ 

13 so that the blocks Jbf'^oth s^ubseVs^^ 
toget^r as? required to ^prov^e:. diff ereht* ^refcu^ing 

v-Mfo* ^blocks* when ; ?*o'; ;be^ neutriiiy^bpuyant in a 
liquid, such as; water, -will be proVidedl Iwith, for 
examipe; #i^sS 

:tbe; : ^ ^E^ppiiigjK 
Z®; jFigure^^i shows one: construction which roay^- be 

created from a number of the blocks B r whereas Figure 
i£ £fcpws/ Regular feriak^nlSiiedron; :.vhifchv :saay be 
prated' "from^ a combination: of the ^ipefcs of both 
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1< A set* of bunding blocks which, are 

constructed: s o 5 as <jt£ >e capable of being held 
s 5fc together face to f ace Jiragnet i cal ly y 

2 A rA^set^accor^ing^ to claim l; in which at least 
one face of each block has rotational symmetry about 
a«^.a*ic^^eniicuiax^t^ €%s iace* the: .irqt^iw^ly 

i0 symmetrical face being provided with a pair of 
opposite magnetic poies^on^ ?each; side ^each 1 pl^ne 
c^tainlngnthe. a%sJo& isMpr* and/bneV^f ;a ; : ;nuii« 
oi ^ppiits^ ~tffS ^poetry; at> €he'^ edge, -of fthe;' face; 
whereby when two of the" rotatiohaily symmetrical 

15 fade's; dif f eren^W^ .to "iace 

th& blocks ; Wi$l... tend xt$? ^ioCa^e relatively. one 
another to one or other of a plurality of stable 
positions corresponding in number to the symmetry of 
the" faces • 

II 

3. A set according' ;;to claim >2» in which each pair 
of poles s are; provided Jby the opposite edges of a 
tranversely polarized magnetic strip (llj extending 
in ; the radial direction outwardly from the; axis of 
25 symmetry. 

4 ♦ X set; according; ; ^6| vclMm;;. ift*- which 'eacjn'ifbf 
ifelSi^dfee^^Jboliov anc®he>?^iaa;gnetic .©ferJ^ff 
located in complementary recesses (10) in the inner 
:?0 wa^^suitiices^-of^he block; 

5* A-set^according to any one of claims 5 to in 
which the or; each rbtatipnall^ symmetrical face is 
pr£y ; ided vitTbV-ii*>£c^ (12) ahdj -^haliovv 

35 recess (13) syir^etrically> one on ^ach»side<pf <r each 
plane containing the axis of symmetry and one of a 
nunb,er* zofk ^poin^jta-:«;of: sypOTetry^at;;|he -;eag€? c{f-.the;V.fa'ce> 



p 

t *1i€±:*fyp0iw eacli <o£ d&i'evt ataBle-: ^po;s&ions>,K pp^s'ed;- 
Spigo£s£and Mir ecess^ i^a te> -vi^tli orie~;Mother; 

£•< |fp: set r according ;to:;; any ivon^ ;of 'the : ^f"«fceding^ 
i cia^R^t?i«ciufling twoxsubsets eacli* nicTfl ^blocks of? t€ihe- 
same? SiSiS£$ liSuf different :t*pjS those ;p'f • the other 
iiifi^^^^-^wfee (B) of a first one of £ne subsets 
having faces j: with a shape ana size which are thV ^airie 
as f /bx;:an --'int^grai^Vwi tipie- of r those; of the faces ; of- 
10 the blocks^ of tne/^second subset , whereby a face 

of one blocks or of each of a number; \6f} ; blocks, of; 
the second, subset ©ay be, Juxtaposed with andi 
attracted to one face of a block .of the first subset. 

If -BBt;i ^B^raiKg:; ;ciainj : 6, :^)er^n itie&i:' 

sjiibsetsv are:- :formed ; >by^^io»tofe (8> of; 

one subset having dihedral angles of 72° (and i08*) 
and' ^the^v blocks ol Sthe; other subset having : difie6rai ; 
angles of 36* (and lit*), all the: faces of all the; 

20 block&Aaving Jthe same dimensions* 

8k ^set^ accoriaifng;: hm^^^M^mM^im^;^ wherein' 

the blocks of one subset are of on?., 'colour and those 
of ythe other subset of a different colour v 

9* A set according to any *>ne Mi the preceding 
claims, in which the average specific gravity of the 
blocks is such that they are neutrally bouyant in a 
liquid havlng^va •^specitfe^gravity^ of "between 0.5 and 

M ^setv acborMngg £o$ claim; *iri:; which • the 
average specific ;gra^ty% of ^he:? blocks £fe 
substantial ly 1 ^ 6 . 

11, ;a, set according to claim 9 or claim 10, wherein 
each of the blocks is hollow and the .wall of the 
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allow the block to fill with liquid in which it is 
immersed* 
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